BF 2--tVQ> 



(19) 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 215 621 A2 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) Intel/: G06K 11/08 




19.06.2002 Bulletin 2002/25 


(21) 


Application number: 01660228.6 




(22) 


Date of filing: 14.12.2001 




(84) 


Designated Contracting States: 


(72) Inventor: Potkonen, Ari 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


40520 Jyvaskyla (Fl) 




MCNLPTSETR 






Designated Extension States: 


(74) Representative: Tanhua, Pekka Vilhelm 




ALLTLVMKRO SI 


Oulun Patenttitoimisto, 






Berggreri Oy Ab, 


(30) 


Priority: 15.12.2000 Fl 20002752 


Lentokatu 2 






90460 Oulunsalo (Fl) 


(71) 


Applicant: Nokia Corporation 




02150 Espoo (Fl) 





(54) 



electronic apparatus 



(57) The invention relates to a method and arrange- 
ment for generating a virtual keyboard in connection 
with an electronic apparatus (10) on a . planar surface 
(1 6). The virtual keyboard is drawn by a laser transmitter 
(11), and the light reflected from an obstacle (15b) in the 



area of the virtual keyboard is received. The angle of 
incidence and time of arrival of the received signal are 
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Description 

[0001] The invention relates to a method and an ar- 
rangement for accomplishing a function in an electronic 
apparatus housed within a body, which method compris- 5 
es a step of drawing a virtual keyboard on a plane by 
means of radiation visible to the eye, a step of placing 
an obstacle in the keyboard pattern produced, a step of 
receiving radiation reflected from the obstacle, and a 
step of determining the position of the obstacle on the 10 
basis of the signal received. The invention further re- 
lates to a terminal employing the method as well as soft- 
ware means for implementing the method. 
[0002] Various wireless devices, such as cellular 
phones and hand-held computers, need some kind of a is 
physical user interface for data and command input. For 
example, it is known a small mobile phone keyboard 
with keys from 1 to 9, *, 0 and #, in addition to other 
possible letter characters produced by these keys. Like- 
wise, it is known a cellular phone keyboard of a so-called 20 
"communicator" used in cellular networks with alphanu- 
meric keys from a to z and from 1 to 0. These keyboards 
are made as small as possible so that they are relatively 
difficult to use in comparison with keyboards of normal 
computers. 25 
[0003] Touch keyboards of various sizes for electric 
devices are also known. Such keyboards are usually ar- 
ranged in the form of a touchscreen on the device's dis- 
play. In such an arrangement, arrays of LED transmit- 
ters and receivers, for example/are placed in the frame 30 
around the screen , on more than one side of the screen . 
When a finger or some other obstacle is pointed at a . 
position on the screen, a beam of infrared light is cut off, 
resulting in some predetermined function. 
[0004] Patent application Fl 990676 further discloses 35 
a method in which there is generated, by means of a 
plurality of infrared transceiver units, an artificial, virtual, 
two-dimensional keyboard arrangement on one side of 
an apparatus. In the close vicinity of the apparatus there 
is thus created a data input area, a kind of two-dimen- 40 
sional virtual keyboard in the X-Y plane. According to 
the said application, an image of the virtual keyboard 
can be advantageously projected on an even surface by 
means of a laser diode and refractive optics. The said 
surface on which the virtual keyboard is generated is 45 
usually the surface of a table. The exact position of an 
obstacle/pointer or finger on the plane determined by 
the virtual keyboard is detected by means of the infrared 
transmitters and receivers. The exact position of the ob- 
stacle on the virtual keyboard detected by the device 50 
disclosed corresponds to the execution of a certain func- 
tion or to the pressing of a key on a real keyboard. 
[0005] The problem with this arrangement is, howev- 
er, that the received signal has a very nonlinear nature 
because it is reflected from an indefinite obstacle. In ad- 55 
dition, randomly varying infrared radiation is received 
from the surroundings, adding to the noisiness of the 
received signal. Therefore, the amplitude and phase 



characteristics of the signal reflected/returned back to 
the receiver vary a great deal not just on the basis of the 
position of the obstacle. Thus, various tabulated correc- 
tion coefficients, which have been obtained by experi- 
mentation, have to be used to calculate the position of 
the obstacle. Therefore, the computational processing 
of the received signal is difficult and requires large com- 
puting capacity in order to calculate the position of the 
obstacle at the desired accuracy from the received sig- 
nal. In this case problems will be caused by the comput- 
ing capacity of the processor and the size of the memory 
needed in the calculation in a cellular phone, for exam- 
ple. Moreover, if the position of the obstacle is to be de- 
termined in a third dimension as well (X, Y, and Z dimen- 
sions), the calculation will require very much computing 
capacity and memory, and to realize such a solution by 
conventional DSP techniques in a small handheld de- 
vice is difficult. 

[0006] An object of this invention is to. provide a new 
kind of virtual keyboard which requires less computing 
capacity than a virtual keyboard according to the prior 
art. 

[0007] The objects of the invention are achieved by a 
virtual keyboard where a keyboard pattern is drawn on 
a planar surface by at least one laser transmitter, and a 
signal potentially reflected from a finger or other obsta- 
cle is observed by at least one receiver, which signal 
may be interpreted as a press of a virtual key. 
[0008] The method according to the invention for ac- 
complishing a function is . characterized in that the 
source of radiation visible to the eye for producing a vir- 
tual keyboard comprises at least one laser transmitter 
emitting a beam of light which both draws the desired 
key pattern and observes the position of an obstacle in 
the key pattern. 

[0009] An arrangement for utilizing the method ac- 
cording to the invention is characterized in that the ar- 
rangement comprises a laser transmitter for drawing a 
virtual keyboard and observing the position of an obsta- 
cle, and a receiver for receiving radiation/light reflected 
from an obstacle in the virtual keyboard. 
[0010] A terminal according to the invention is char- 
acterized in that the means for producing a virtual key- 
board and observing an obstacle in the virtual keyboard 
comprises a laser transmitter and a receiver for receiv- 
ing radiation/light reflected from an obstacle and a draw- 
ing control unit. 

[0011] A software means according to the invention 
is characterized in that the software means comprises 
a step for determining the reception angle and reception 
time of a received signal, a step for verifying the validity 
of the reception angle, a step for verifying the validity of 
the reception time, a step for counting the successive 
reflection signals received at the different sweeps and 
for estimating whether a sufficient number of reflections 
have been received, and a step for determining that a 
key in the virtual keyboard has been pressed. 
[0012] Advantageous embodiments of the invention 
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are specified in the dependent claims. 
[0013] The basic idea of the invention is as follows: 
An electronic apparatus comprises at least one laser 
transmitter and a receiver sensitive to light/radiation re- 
flected from an object. A coherent beam of light from the 
laser transmitter is periodically deflected within an area 
of a desired size by means of a mirror arrangement in- 
tegrated in the electronic apparatus. The movement and 
intensity of the laser beam are controlled so that it draws 
on a flat surface a virtual keyboard of a desired shape 
complete with figures and characters. A virtual key is 
considered pressed when a receiver in the electronic 
apparatus receives a signal reflected at a certain angle 
within a predetermined transit time window. 
[0014] An advantage of the invention is that the draw- 
ing of the virtual keyboard and the observation of a press 
of a key can be realized using a single phase-coherent 
source of light. 

[0015] Another advantage of the invention is that the 
virtual keyboard can be drawn using other than infrared 
light. 

[0016] A further advantage of the invention is that the 
electronic apparatus requires less data processing ca- 
pacity than a solution based on several transmitter-re- 
ceivers operating in the infrared region. 
[0017] The invention is below described in detail. Ref- 
erence is made to the accompanying drawings in which 

Fig. 1a shows an example of a virtual keyboard ac- 
cording to the invention on a planar surface, 

Fig. 1b shows by way of example the drawjng of a 
virtual keyboard with an obstacle in its effec- 
tive area, 

Fig. 1c shows byway of example how the drawing of 
the virtual keyboard is controlled when an ob- 
stacle is located in the area of the virtual key- 
board, 

Fig. 1d shows an example of a laser transmitter ac- 
. . cording to the invention, 

Fig. 2 shows an exemplary flow diagram describing 
how in the hardware arrangement according 
to the invention the laser beam is prevented 
from drawing on the hand of the user, 

Fig. 3 shows an exemplary flow diagram describing 
how a virtual key is interpreted pressed, and 

Fig. 4 shows a cellular radio system terminal apply- 
ing a virtual keyboard according to the inven- 
tion. 

[0018] Fig. 1a shows an example of a hardware ar- 
rangement utilizing a virtual keyboard according to the 
invention. The virtual keyboard according to the inven- 
tion is generated on a planar surface 16 which advan- 
tageously is on a substantially horizontal plane. On the 
planar surface 16 an electronic apparatus 10 is placed 
so that it stays in its place with respect to the surface 1 6 
when the virtual keyboard is being used. The electronic 
apparatus may be any apparatus the size of which is so 



small that it is difficult to fit in it all the keys needed in 
the user interface or the keys are difficult to use because 
of their small size. One such apparatus is e.g. a modern 
compact cellular phone. 
5 [0019] The virtual keyboard is drawn on the plane 1 6 
advantageously by a laser transmitter 11 in the electron- 
ic apparatus 1 0. A coherent beam of radiation/light is 
controlled by a mirror system so that the desired pat- 
terns can be drawn on the surface of the plane 16. The 
key arrangement with the alphabetical characters 
shown in Fig. 1a is naturally an example only. A laser 
beam draws the outlines of the keys 13, beam 1 2a, key 
identifiers, beam 12b, and other possible function keys, 
beam 12c, such as the zone 14 shown in Fig. 1a simu- 
lating the operation of a so-called roller mouse. Various 
otherfunction keys needed in the operation and control 
of the electronic apparatus, such as e.g. mouse or nav- 
igation keys, are advantageously drawn in the same 
manner. A laser beam scans the whole virtual keyboard 
area advantageously at least fifty times a second. This 
way, an image is produced which does not appear flick- 
ering in the human eye and will not strain the eyesight. 
[0020] Since a laser beam may cause harm to the eye 
when it is directed thereto ^ the hardware arrangement 
according to the invention is such that the laser trans- 
mitter operates only when it is placed in its operating 
position on a surface substantially in the horizontal 
plane; When an apparatus according to the invention is 
brought into operating condition its first action is to scan, 
once over the area the apparatus presumes to belong 
to the virtual keyboard to be generated. If the angle be- 
tween the electronic apparatus and the surface 16 is 
correct, small part of the emitted laser beam returns to 
the electronic apparatus as reflections. These reflec- 
tions are received by a separate receiver which in the 
exemplary case depicted in Fig. 1a is located in the 
same place as the laser transmitter 11 . If the reflected 
beams return in valid time windows and at valid angles 
from the whole area of the virtual keyboard the electron- 
ic apparatus assumes that it and the virtual keyboard 
are situated in the right position on a planar surface 16 
where there are no other significant obstacles. If, how- 
ever, reflections arrive in a wrong time window or at a 
wrong angle of observation the laser transmitter is 
turned off as it is presumable that the apparatus is either 
at an incorrect angle relative to the plane 1 6 or that there 
is an unidentified obstacle in the area of the virtual key- 
board. Only when the procedure described above has 
been successfully accomplished will the virtual key- 
board proper be drawn on the plane 16. Furthermore, 
also during the use of the virtual keyboard proper it is 
regularly checked that the both sides of the virtual key- 
board and the edge closest to the electronic apparatus 
produce the correct reflections. If deviations are found 
the laser transmitter is turned off. 
[0021] Fig. 1b shows by way of example a situation in 
which a key in the virtual keyboard is pressed by a finger 
belonging to a hand 15. Fig. 1b shows byway of exam- 
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pie three laser beams 12d, 12e and 12f depicting the 
drawing of the virtual keyboard at certain moments of 
time. Beam 12d hits the exterior of a finger of the hand 
15. This results in a strong reflection back towards the 
electronic apparatus 1 0. If the angle of the return beam s 
is in the allowed range and the return time of the beam 
is in the correct time window the logic in the electronic 
apparatus interprets that a certain key has been pressed 
and advantageously sounds a tone. If the return time of 
the beam does not coincide with the correct time window 10 
the electronic apparatus wiil interpret that an obstacle is 
indeed in the way of the beam but, however, above the 
level of the keyboard. In that case the electronic appa- 
ratus will not conclude that a key in the virtual keyboard 
has been pressed. ^ 
[0022] As it is preferable that the laser beam will not 
draw on the hand of the user the hardware arrangement 
and method according to the invention apply a proce- 
dure according to Fig. 1c. Fig. 1c depicts the pressing 
of the "X" key 1 7 by a finger 1 5b. The other fingers 1 5a 20 
and 1 5c shown in the figure do not take part in the press- 
ing of the "X" key. The figure shows four laser beams 
12g, 12h, 12i and 12j. Beam 12g draws part of the left 
border of the virtual "X" key. When the laser beam has 
been deflected more to the right in the plane of the fig- 25 
ure, beam 1 2h will hit the left side of the finger 1 5b. This 
results in a strong reflection back towards the electronic 
apparatus. The electronic apparatus observes that a re- 
flection has arrived, and considerably decreases the 
power of the laser transmitter so that there is no risk of 30 
damage to the finger. The laser transmitter operates at 
the reduced power up to beam 12i. Therebetween, suf- 
ficiently light is reflected back from the finger so that the 
electronic apparatus can interpret that the finger still 
continues. However, as the reflection of beam 1 2i clearly 35 
deviates from the preceding reflection the electronic ap- 
paratus concludes that the obstacle/finger has come to 
an end and restores the transmission power of the laser 
transmitter back to original so that it draws, using beam 
12j, the normal right border of the n X" key. 40 
[0023] The electronic apparatus stores in its memory 
all the deviating reflection positions so that in the next 
scan it may already in advance reduce or completely cut 
off the power of the laser transmitter at these character 
positions. Reduced drawing power is used in cases 45 
where the received ref lection is interpreted so as to have 
been generated in conjunction with a press of a virtual 
key. The drawing power is completely cut off advanta- 
geously in a situation where the reflection is interpreted 
to have been received from above the limit of an accept- so 
able key press. In such a case drawing may be canceled 
altogether for a next few scans at the points in question 
without degrading the performance of the system. 
[0024] When the finger is removed from the "X" key, 
it no longer causes a reflection which the electronic ap- 55 
paratus could receive. Therefore, the power of the laser 
transmitterforthe position where the finger was, is grad- 
ually restored to the original value during the next few 



scans following the removal of the finger. In the method 
according to the invention it is also possible to set de- 
sired limit values for the width of a finger so that the elec- 
tronic apparatus will regard an obstacle within the said 
limit values as a finger. Obstacles thinner or thickerthan 
the limit values are interpreted as something else than 
action representing the pressing of a key. Moreover, it 
is possible to set a condition for a key press specifying 
that a desired number of successive laser beam scans 
indicates that an obstacle/finger is placed on a certain 
virtual key. 

[0025] The method according to the invention may 
naturally employ separate laser transmitters to draw the 
keyboard proper and to detect a key press. Likewise, 
the laser transmitter and receiver may be located in dif- 
ferent places in the electronic apparatus. Fig. 1 d shows 
byway of example a possible laser transmitter 1 1 . In the 
explanatory embodiment depicted in Fig. 1d the laser 
transmitter's 11 laser beam control system is located in- 
side a housing 18. In the explanatory embodiment de- 
picted in Fig. 1d the laser transmitter 11 comprises all 
in all six separate laser transmitters that differ from each 
other by the color of the light they emit: red 11a, violet 
11b, blue 11c, green 11d, yellow 11 e and orange 11f; 
The virtual keyboard may be drawn using any individual 
laser transmitter or two or more laser transmitters simul : 
taneously. Similarly, the virtual keyboard may be drawn 
by one laser transmitter and the possible recognition of 
a press of a virtual key may be carried out by another 
laser transmitter, 

[0026] Fig. 2 shows in the form of an explanatory flow 
diagram the steps of the virtual keyboard drawing pro- 
cedure described above. It does not, however, show the 
step in which the electronic apparatus checks that it is 
in the correct position relative to the surface in question. 
The actual drawing of the virtual keyboard is started in 
step 20. In the preceding step the area of the virtual key- 
board was scanned once and it was verified that there 
are no obstacles preventing operation. Therefore, the 
indicators needed in the drawing of the virtual keyboard 
are "reset". By indicators it is in this context meant those 
points in the virtual keyboard area which have produced/ 
produce reflections, i.e. there is an obstacle in the way 
of the transmitted laser beam. Since no such obstacles 
were detected in the initial situation 20, all elements in 
the virtual keyboard are drawn at full drawing power on 
the surface of the plane 16 in step 21. 
[0027] The returning light is however continually ob- 
served in step 22. If no strong reflection is observed, the 
drawing of all elements at the original drawing power 
continues. If, however, a strong reflection is observed in 
step 22, the process moves on to step 23. In step 23 the 
location in question is stored in the memory of the elec- 
tronic apparatus, i.e. an indicator is set. The setting of 
an indicator results in step 24 in which the power of the 
laser transmitter is reduced. In some special cases 
where the reflection clearly comes from above the plane 
of the keyboard the drawing is advantageously canceled 
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altogetherforafew scanning rounds. If reduced drawing 
power is used, the presence of an obstacle will result in 
a reflection which can be registered by the receiver in 
the apparatus. However, the reduced drawing power 
used here is not harmful, say, to the human skin. In step 
25 it is checked whether the next point still produces a 
reflection caused by an object. If so, the position is 
stored in memory and an indicator is set for this position, 
too, and the position is also drawn at reduced drawing 
power. 

[0028] However, the reflections will come to an end at 
some stage as the laser beam is further deflected. When 
this situation is detected in step 25 the process moves 
on to step 26. In step 26 the virtual keyboard is drawn 
controlled by the indicators stored in the memory of the 
electronic apparatus. In other words, at positions where 
indicators are set, the drawing power of the transmitter 
is decreased or it is automatically cut off completely in 
the next scan. The rest of the virtual keyboard is still 
drawn at the original drawing power. However, at each 
drawing scan a separate test is carried out at the indi- 
cator locations, step 27. if the test 27 reveals that the 
obstacle is still there, drawing is continued at reduced 
power for the next scan, too, according to the indicator 
in question. If, however, the test 27 reveals that the ob- 
stacle has been removed, the process moves on to step 
28. In step 28, transmission power is gradually raised 
towards the full drawing power at the positions corre- 
sponding to the removed indicators. The increase of 
drawing power is followed by a test 29 in which it is 
checked whether there are still indicators set in the 
memory of the electronic apparatus. If there are still in- 
dicators set, drawing continues in step 26. In other 
words, valid indicators are still taken into account. If, 
however, it is found in step 29 that no indicators are set 
in the memory of the electronic apparatus, the process 
returns to step 21 in which all the elements of the virtual 
keyboard are drawn at full drawing power. 
[0029] Fig. 3 shows in the form of an explanatory flow 
diagram how a hardware arrangement according to the 
invention concludes that a virtual key has been pressed. 
The drawing of the virtual keyboard is started in step 30. 
In step 31 all elements in the virtual keyboard are drawn 
at full drawing power. In step 32 it is checked whether 
reflections are detected in the area of the virtual key- 
board. If no reflections are detected, drawing of the vir- 
tual keyboard is continued according to step 31 . If a re- 
flection is detected in step 32, the power of the drawing 
beam is first reduced as illustrated in Fig. 2. The recep- 
tion angle and reception time of the reflection are meas- 
ured in step 33. In step 34 it is tested whether the re- 
ception angle is valid. If not, the process moves on to 
step 39 in which no function is allowed to be carried out. 
If the reception angle is correct, it is tested in step 35 
whether the reception time is within the predetermined 
time window. If not, the process again ends up in step 
39 in which functions cannot be carried out. If the recep- 
tion time is within the allowed range, the process moves 



on to step 36. In step 36 it is checked whether a sufficient 
number of successive scans produced the same result. 
If not, the process again ends up in step 39. If, however, 
a sufficient number of successive scans produce the 
5 same allowed result, the process moves on to step 37 
in which it is detected that a certain key in the virtual 
keyboard was pressed, and in step 38 the said function 
is carried out. 

[0030] Fig. 4 shows in the form of a simplified block 
diagram a cellular terminal 400 which may utilize a vir- 
tual keyboard according to the invention. The terminal 
comprises an antenna 401 to receive radio-frequency, 
or RF, signals transmitted by base stations. A received 
RF signal is conducted by a switch 402 to a RF receiver 
411 where the signal is amplified and converted digital. 
The signal is then detected and demodulated in block 
412. Block 413 performs deciphering and deinterleav- 
ing. Signal processing is then performed in block 430. 
The received data may be saved as such in the termi- 
nal's memory 404 or alternatively the processed packet 
data are transferred aftersignal processing to a possible 
external device such as a computer. A control unit 403 
controls the aforementioned receiving blocks in accord- 
ance with a program stored in the unit. 
[0031] Transmission from a mobile station is carried 
out e.g. as follows. Controlled by the control unit 403, 
block 433 performs possible signal processing on the 
data, and block 421 performs the interleaving and ci- 
phering on the processed signal to be transmitted. 
Bursts are generated from the encoded data in block 
422 which are modulated and amplified into a transmis- 
sion RF signal, block 423. The RF signal to be transmit- 
ted is conducted to an antenna 401 via switch 402. Also 
the aforementioned processing and transmission func- 
tions are controlled by a control unit 403. 
[0032] The terminal may advantageously comprise a 
display device 432 and keyboard 431 attached to the 
body of the electronic apparatus. However, these can 
be replaced by the virtual keyboard according to the in- 
vention when a bigger display or keyboard is desired. 
[0033] In the terminal depicted in Fig. 4 the compo- 
nents essential from the point of view of the invention 
include the prior-art control unit 403 and terminal's 
memory 404. In addition, the terminal must include at 
least one laser transmitter according to the invention 
and a receiver unit 440 and a drawing control unit 450 
to produce a virtual keyboard. The drawing control unit 
450 advantageously controls the operation and use of 
the virtual keyboard according to the invention. Advan- 
tageously the drawing control unit comprises a central 
processing unit and memory of its own. If necessary, 
part of the memory 404 of the terminal may also be al- 
located for the generation of the position and indicator 
records needed in the operation of the virtual keyboard 
according to the invention. Naturally, it is possible to use 
some other memory means in association with and de- 
tachable from the terminal, such as the SIM card which 
is known as such. 
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[0034] Advantageous embodiments of the invention 
were described above. The invention is not limited to the 
solutions just described. The inventional idea may be 
applied in numerous ways within the limits defined by 
the claims attached hereto. 5 



Claims 

1. A method for accomplishing a function in an elec- 10 
tronic apparatus (10) housed within a body, which 
method comprises 

a step of drawing (21 , 31 ) a virtual keyboard on 
a plane (1 6) by means of radiation (1 2a to 1 2j) « 
visible to the eye, 

a step of placing an obstacle (1 5b) in the key- 
board pattern produced, 
a step of receiving radiation reflected from the 
obstacle (22, 32, 33), and 20 
a step of determining the position of the obsta- 
cle (15b) on the basis of the signal received (34, 
35), 

characterized in that the source of radiation visible 25 
to the eye comprises at least one laser transmitter 
(11, 11a, 11b, 11c, 11d, He; 11f) emitting abeam of 
light which both draws (21 , 26, 31), the desired key 
pattern and observes (32, 33, 34, 35, 36) the posi- 
tion of an obstacle (1 5b) in the key pattern. : 30 

2. A method according to claim 1, characterized in 
that the same laser transmitter (11, 11a, lib, 11c, 
11 d, 11e, 11f) is used in the drawing of the virtual 
keyboard (31 ) and in the recognition of the position . 35 
of an obstacle (15b). 

3. A method according to claim 1 , characterized in 
that to determine the position of the obstacle (15b) 

the angle of incidence and the reception tiriie of the 40 
received reflected signal are measured (34, 35), 
and if they are within a predetermined limit value 
range and if a sufficient number of successive draw- 
ing scans produce a reflection, it is concluded that 
a virtual key has been pressed (37). 45 

4. A method according to claim 1, characterized in 
that it further comprises a step (24) in which, after 
receiving a signal reflected from an obstacle (15b), 

the drawing power of the laser transmitter (11) is so 
reduced for as long a time as the signal reflected 
from the obstacle can be received (27, 28). 

5. A method according to claim 4, characterized in 
that it further comprises a step (23) in which the po- ss 
sition of the signal reflected from an obstacle (15b) 

is stored as an indicator in the memory of the elec- 
tronic apparatus (10). 



6. A method according to claim 5, characterized In 
that it further comprises a step (26) in which the 
power of the laser transmitter is always reduced at 
positions according to the indicators stored in the 
memory of the electronic apparatus (10) when the 
virtual keyboard is drawn the next time. 

7. A method according to claim 4, characterized in . 
that it further comprises a step for gradually raising 
the drawing power in the next drawing rounds back 
to the original drawing power (28) after it is detected 
that the reflection has been removed (27). 

8. An arrangement for accomplishing a function in an 
electronic apparatus (10) housed within a main 
body, which arrangement comprises a means for 
generating and using a virtual keyboard produced 
on a planar input area (16) outside the main body 
of the apparatus, which virtual keyboard comprises 
at least one row of virtual keys, characterized in 
that the means comprises a laser transmitter (11, 
11a, 11b, 11c, 11 d, 11e, 1 1f) for drawing a virtual 
keyboard and observing the position of an obstacle 
(15b), and a receiver for receiving radiation/light re- 
flected from an obstacle in the virtual keyboard. 

9. An arrangement according. to claim 8, character- 
ized In that it further comprises a means for deter- 
mining the reception angle and reception time of ra- 
diation/light reflected from an obstacle (15b). 

10. An arrangement according to claim 9, character- 
ized In that it further comprises a means for com- 
paring the reception angle, reception time and the 
number of successive drawing scans that produced 
reflections, with predetermined limit values in order 
to recognize the operation of a virtual key. 

11. An arrangement according to claim 8, character- 
ized in that the drawing of the virtual keyboard and 
observation of the position of an obstacle (15b) are 
carried out by separate laser transmitters (11,11a, 
11b, 11c, 11d, 11e, 11f). 

12. An arrangement according to claim 8, character- 
ized In that it further comprises a means for pre- 
venting the operation of a laser transmitter (11 , 11a, 
11b, 11c, 11 d, 11e, 11f) in the electronic apparatus 
(10) if the position of the electronic apparatus rela- 
tive to the plane (16) used as a drawing platform is 
not within the allowed range of limit values. 

13. An arrangement according to claim 8, character- 
ized in that it further comprises a means for reduc- 
ing the power of a laser transmitter (11, 11a, 11b, 
11c, 11d, 11e, 11f) when a reflection has been re- 
ceived from the radiation field of the laser transmit- 
ter (11). 
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14. A cellular network terminal, comprising 

means for receiving signals (401, 402, 411, 
412, 413, 430), 

means for transmitting signals (433, 421 , 422, $ 
423, 402, 401), 

means for controlling the operation of the ter- 
minal (403), 

memory (404) for storing programs, and 

means for producing a virtual keyboard and ob- to 

serving an obstacle in the virtual keyboard, 

characterized in that the means for producing a 
virtual keyboard and observing an obstacle in the 
virtual keyboard comprises a laser transmitter (11) is 
and a receiver for receiving radiation/light reflected 
from an obstacle (440) and a drawing control unit 
(450). 

15. A terminal according to claim 14, characterized in 20 
that the means for observing the position of an ob- 
stacle in the virtual keyboard comprises 

means for determining the reception angle and 
reception time of a received signal (33), 25 
means for determining the validity of the recep- 
tion angle (34), . 
- means for determining the validity of the recep- 
tion time (35), 

means for counting the successive reflection 30 
signals received at different scanning rounds 
and for estimating whether a sufficient number 
of reflections have been received (36), and 
means for detecting a press of a key in the vir- 
tual keyboard (37). 35 

16. A terminal according to claim 15, characterized In 
that the means for observing the position of an ob- 
stacle in the virtual keyboard further comprises a 
portion allocated from the memory of a drawing con- 40 
trol unit (450) connected to the terminal (400) for 
storing indicators caused by reflected signals for the 
next scanning round. 

17. Software means for recognizing the position of an 45 
obstacle in the area of a virtual keyboard of an elec- 
tronic apparatus (10), characterized in that the 
software means comprises 

a step of determining the reception angleand so 
reception time of a received signal (33), 
a step of determining the validity of the recep- 
tion angle (34), 

a step of determining the validity of the recep- 
tion time (35), 55 
a step of counting the successive reflection sig- 
nals received at different scanning rounds and 
estimating whether a sufficient number of re- 



flections have been received (36), and 

a step of detecting a press of a key in the virtual 

keyboard (37). 
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Fig. 1a 



8 



EP1 215 621 A2 




EP1 215 621 A2 



12h 




Fig. 1d 
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